A simple technique is described whereby mycobacteriophages are selectively isolated by adsorption on mycobacteria layered within membrane filter sandwiches before standard enrichment procedures.
Mycobacteriophage identifications have previously been accomplished by using phages obtained from soil (1, 2) or clinical specimen (3) enrichment techniques of the direct type. Afterwards, ranges of susceptible host species within the genus are assessed by spot or overlay methods. This brief communication describes a preselection technique which yields phages possessing a narrower host range than those obtained by other procedures.
Pure cultures of proposed mycobacteria indicator strains are grown to turbidity at optimal temperature in Aldridge or RVB (4) liquid medium with aeration or intermittent shaking. For saprophytes, 18 hr may be sufficient, but Mycobacterium tuberculosis may require 13 days to attain the height of its logarithmic phase. The strains are then centrifuged, with aseptic precautions, at 1,510 X g and resuspended to a thick suspension in RVB. Each strain is layered between two cellulose-ester membrane filters. The membrane "sandwiches" are then set serially in a sterile, assembled filter holder.
The main precautions here are to ensure the funnel affords a watertight lock and that enough sterile washers are available. Up to four such layers are feasible in commercial holders (5), which consist of sintered glass or porous carbon discs contained within a filter funnel graduated at 50-ml intervals and having the funnel's base tightly applied to silicone rubber rims.
The phage substrate, which may be soil, fomites, or clinical specimen, is suspended in RVB medium, prefiltered through a sintered-glass superfine filter, collected in a sterile container, and stored at 4 C until needed.
For the adsorption phase, a minimum temperature of 24 C should be maintained. Ideally, when introducing the substrate into the membranefiltration apparatus, class 100 laminar-flow conditions should prevail, i.e., 3.5 or fewer permitted particles of 0.5-,m size per liter of airflow, to justify the later omission of a chloroform treatment stage. A differential pressure of up to 30 cm of mercury may be applied during adsorption, but a too-rapid pass is undesirable. Air entry must be assured by a filter trap. The membrane sandwiches, each containing its mycobacteria layer, are recovered aseptically after passage of the filtrate. Each is introduced to any convenient liquid growth medium. Alternatively, the cells may be washed off the membranes into the medium and then the membranes may be discarded. It is advantageous to add 1 drop of the parent suspension, before incubation at optimum temperatures and with intermittent agitation as before.
Two enrichments are made by using the appropriate strains in logarithmic phase of growth, at intervals of 7 to 10 days. This is usually sufficient to yield adequate phage activity in filtrates subsequently made from these inocula.
The advantages of this sandwich technique are: (i) increased mycobacteriophage specificity, (ii) economy of time and bench procedures, (iii) chloroform treatment becomes superfluous, (iv) several indicator strains can be used to select their respective phages simultaneously with a single pass, (v) large quantities of enriched substrate need not be maintained.
Serial sterile washings of phage-adsorbed host mycobacteria conferred no advantage.
